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Ian H. Gotlib, 3, 4 and Fumiko Hoeft 1,2, * Neuroscientists are increasingly using advanced neuroimaging methods to elucidate the intergenerational transmission of human brain circuitry. This new line of work promises to shed light on the ontogeny of complex behavioral traits, including psychiatric disorders, and possible mechanisms of transmission. Here we highlight recent intergenerational neuroimaging studies and provide recommendations for future work.
Extensive work identifying risk genes indicates that complex behaviors (e.g., depression, anxiety) in humans are in part heritable [1] . Evidence that parental behavior and experiences (e.g., trauma exposure) can lead to epigenetic changes in offspring nevertheless indicates that intergenerational transmission of traits and behaviors includes both genetic and nongenetic (epigenetic, environmental) influences [2, 3] . Genetic and epigenetic effects, however, occur at the molecular level and
Glossary
Cross-fostering: a study design wherein offspring are removed from their biological parents at various stages of development and raised by surrogates. This design has the potential to disentangle genetic from prenatal and postnatal environmental effects [3, 12] . Endophenotype: a stable phenotype that is heritable, co-segregates with the illness of interest, is not state dependent, is present at a higher rate within affected families, can be reliably measured, and is specific to the illness of interest [4] . Epigenetic: regarding changes in the microstructure or expression of genes (e.g., DNA methylation, histone modification) without altering the DNA sequence. While parental experience and environmental effects (prenatal and postnatal) can lead to epigenetic changes in offspring, whether acquired epigenetic changes can propagate through the germline and cause behavioral change in subsequent generations in humans remains controversial [3] . Genetic correlation: the proportion of the variance in two traits that is due to genetic causes. Heritability: the amount of variation in a phenotypic trait that is attributable to genetics and therefore not specific to intergenerational (i. e., parent to offspring) effects, which may include non-genetic effects. Intergenerational transmission: he transfer of traits from parents to offspring, including genetic and non-genetic influences. For example, the impact of prenatal effects (e.g., parent nutrition, in utero environment) as well as postnatal rearing effects and other environmental factors could lead to epigenetic or behavioral changes in the offspring, which are thereby intergenerationally transmitted. Kinship matrix: a matrix representing the probability that a random gene is identical by descent in pairs of related individuals (e.g., identical twins have approximately 100% probability, parent-offspring have approximately 50% probability). Mega-analysis: because meta-analyses are limited in detecting effects since summary statistics are computed from each cohort separately, this technique for combining post-processed data from independent studies into a single analysis is more powerful and allows more complex analyses. Meta-analysis: a statistical technique for combining results from independent studies without requiring raw data. The weights of effect sizes are based on the precision of the effectsize estimates per study. Generally, the precision of the effect size is directly related to the study's sample size; thus, sample-size-weighted estimates are often used in meta-analyses [7] . Parent-of-origin effects: when the phenotypic effect of an allele depends on whether it is inherited from the mother or father; typically characterized through epigenetic mechanisms of genomic imprinting. Parent-of-origin effects are implicated in complex trait variation.
